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(57) Abstract 

This invention relates to adenosine derivatives and analogues described by Formula (I) which possess biological activity and are useful 
as anti-hypertensive, cardioprotective, antl-ischemic, and antilipolytic agents, to pharmaceutical compositions including such compound, 
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AMENDED CLAIMS 
[received by the International Bureau on 25 April 2000 (25.04.00); 
original claims 1-9 and 12-17 amended; 
remaining claims unchanged! (6 pages)] 

1. A phamiaceudcally acceptable salt, a phamfiaceucically acceptable prodrug, an N-oxide, a hydrate 
or a solvate of a compound of the formula 

ReN — Y 




wherein: 



KisNorCH; 
Q is CH2 or O; 

R<, is hydrogen, alky I, allyl, 2*mcthyIalIyU 2-butenyl, orcycloalkyi; 



or 




where the nitrogen of the ring of X is substimied by Y; 
E L«; OorS; 

Y is hydrogen, alkyl aralkyU substimied aralkyl, aryl, substituted aryU heterocyclyl, substimted 
heierocyclyl, heterocyclylalkyl, or substituted heterocyclylalkyl; 

n and p are independently 0, 1 , 2, or 3, provided that n + p is at least 1; 



T is hydrogen. aUyl. acyl. thioacyl. halo, caiboxyU ^2 



orR30-CH2; 



Rl. R2, and Rj are independently H, alkyL or cycioalkyl; 
A is hydrogen, alkyl, hydroxyalkyi, alkoxyallg^l, or OR*; and 
B is hydrogen, alkyl hydroxyalkyi, alkoxyalkyl, or OR"; 

wherein K and R" are independently hydrogen, alkyl, aralkyl, carbamoyl, alky! carbamoyl, 
JiallTicarbamoyl, acyl, aIlcoxycar{)cnyL aralkoxycarbonyl, aryloxyca£t>onyl, or, wkcn A and S ore 
and OR", respectively, R' and R* together may form 
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^(^ ^ ^ 

O ^ S ^ H ORc where Rc is hydrogen oralkyl, '^^^ ^ where Rd and Re 
aie independently hydrogen, dSky], or cogether widi the carbon atom to which they are attached may form 
a 1,1-cycIoalkyl group. 

2; A pbarxnaceutically acceptable salt, a pharmaceutical ly acceptable prodrugs an N-oxidc, a hydrate 
or a solvate according to claim I wherein in said compound K is N; 

T is hydroxyiiiethyl or methoxymeihyl; 

A and B are hydroxy; 

t-N- 



10 Xis ^ P ; 

and n + pis 3 or 4. 

3. A phannaceutically accq>Cable salt a phannaceutically acceptable prodrug, an N-oxidc, a hydrate 
or a solvace of a confound' selected &om (2R,3R»4S^R)- 2-hydroxymethyI- 5-[6-[l-(5-chIoropyridm-2- 

15 yJ)-pyiroIidin-3(S)-ylamino]-purin-9-y1J- tetnihydrofunm-3,4-dioU (2R,3S,4R^R)-2-hydroxymethyl-5-t6- 
[l-(5-trifiuoromethy]pyridin-2-yI)-pynoUdin-3(R)-yiaminoI-punn-9-y^^ 
C2R,3R,4S,5R)-2-hydroxymethyl-5-[6-[H5-trinuoromethylp>Tidin-2-yI)-pyrroIidin>3(^ 
9-yl]tetrahydrofuran-3,4Hlio], (2R,3R,4S,5R)-2-hydroxymechy l-5-[6-[ 1 -(4~lrifluorometfaylpyridia-2-y !>• 
pyiTolidinO(S)^vlamino]-purin-9-yI]tetrahydrofuran-3»4-dioi, C2R,3R,4S,5R) 2-hydroxymethyI -5-[6-[l- 

20 (5-bromopyridiD-2-yi)-pyirolidinO(S>yLmiino]-purm'9-yI]-letr^ 

hydroxymethyi -5-{6-( !-(4-nitrophenyl)-pyiroiidin-3(S)-ylamino) -purin-9-yI) tctrahydrofuran-3,4-diol, 
(2R^R,4S,m)-2-hydroxymethyl-5-[6-(5-trifluoromethyl-3,4^,6-tetrahy 
puriD-9-yl]tetrahydrofuran-3,4-diol, (2R^R,4S,5R^2-bydroxyraediyl-5-[6-(pheny 
y)aimno)-purin-9-yI) tecrahydroftiran-3,4-dioI, (2R,3R»4S^R)-2-hydroxymetby l-5-{6-< 1 -pyridin-2-y 1-pyr- 
25 rolidin-3{S>ylataino]-purin-9-yl]tetrahydro6iran-3,4HJioi, (2R3R,4S^)-2-hydroxyinethyi -5-f6-[l-(4- 
chIorophenyl)-p>'rroIidin-3(S)-ylaniinoJ-purin-9-ylJ- tetrahydrofuran-3,4^iol, pR,3R,4S,5R)-2-hydtoxy- 
methyl-546-fl-{5-methylpyridin-2-y0-pyrroUdin-3(S)-ylamtno]-purin-^^ 

(2R J R,4S,5R)-2-hydroxymethyl-5-l6-[ 1 >(5-diiophen-2-ylpyridin-2-y l)-pyrrolidin-3(S)-ylanuno]-purin-9- 
y]Jtctrahydrofuran-3,4HJiol, (2R3R,4S^R)-2-hydroxyrnethyl-5-r6-[l-{5-mcthylniercaptopyridin-2-yl^ 

30 
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diol, {lR2S»3R,5R)-5-C-[6-[l-(4-trifluoroniethylphenyl) -pynoKdbO(S>ylaminol-purin-9-yll -3- 
hydroxymethy Icyclopentanc- 1,2-diol, ( 1 R,2S,3R4R)-5-[6-l l-(5-bromopyridm-2-yl)pyiTOlidin-3(S> . 
ylamino]-purit)-9-yI]-3-inethoxyinethylcyclopcntaDC-U2-d^^ (lR^3R,5R)-5-[6-[K5-chlorpyridm-2- 
y l)pyrrolidin-3(S)-yliumno]-piiiin-9-yI]-3-meiboxyineihylc^^ { lR^3R»5R)-3- 

methoxymetbyl-5-[6-[l-{4-aifluoromethyIphenyl)pyrroKdiin-^ 
diol, (lR^S,3R,5R>5-<-[6-fl-(4<WorophenyJ>pyiroUdm^ 

inetlioxymetbylcyclopeniane.l.2-diol, (lR,2S,3R,5R)-5- [6-[l-<3-chloropheiiyl) -pytTolidiD-3(S>- 
ylarnino) -purin-9-yl]-3-medioxyraethylcycIopentane-l,2-diol, (IR,2SJ 

pyiTolidm-3(S)-yiaxnino] -puriii-9-yI]-3-hydroxymethylcycIopcntane-U2-dioI, ( lR,2S,3RJR)-3- 

methoxymcthyI-5-(6-[l-phenylpyrrolidin-3KS>yiammo]-purin-9-yl]cyclopenCa^ 

(IR,2S3R,5R)-3-[6-(l-bciuyI-pyrroIidm-3(S)-y}ammo)purin-9-yl)^^ 

diol. or ( 1 R,2S,3 R^R}-3-[6-( 1 -benzy l-pyrTolidm-3(S>ylainij7o)purin-9-yl]5- 

me choxy methy Icy c lopeatane- 1 ,2-dio I . 



4. A pharmaceutically acceptable salt, a phartnaceurically accepcable prodrug, an N-oxide» a hydraic 
or a solvate according to claiiu 1 wherein m said compound Q is CHjC 
KisN; 

T is ^2 , wherein R. is H and R, is lower alkyl; 

A and B are hydroxy; 

(ri— 



and n + p is 3 or 4. 



5. A pharraaceurically acceptable salt, a pharmaceuticaUy acceptable prodrag, an N-oxide, a hydrate 
or a solvate of a compound selected from ( lS,2R,3S,4R)-2,3-dihydroxy-4-[6-[l-(5-tiifluormediylpyridin- 
2-yl)pyrrolidui-3-ylaminol-purin-9-yI]cyclopentanecarboxyUc acid ethylainide, 5'-N-[l(S)- 
iriediylpropyl]-N6-[l-(5-Trifluoromethylpyridin-2-yl)-pynx)lidin-3-(S)-yl]car^^ adenosine-5- 
uronamide. or 5-N-[].(R)-methylpropyl]-N6-[l-(5-trifluororacthylpyridin-2-yl 
yljcarbocyclic adenosine-S'-nronamidc. 



6. A pharmaceuticaUy acceptable salt, a pharmaceuticaUy acceptable prodrug, an N-oxide, a hydrate 
or a solvate according to claim I wherein in said compound Q is CH,; 
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KjsN; 

T is hydroxymethy I or meihoxymediyl; 
A and B art hydroxy ; 



( 



X is ^ , 

aQdn + pis3or4. 

7. A phanoaccuticafly acceptable salt, a pharmaceutically acceptable prodrug, an N-oxidc, a hydrate 

or a solvate of a compound selected from (lS,2RJIUR)-3-hydroxymethyl-5-[6-{l-(4' 

nitrophenyl)piperidin^yl]-purm-9-yl]cyclopeatane-l,2-^oUlS^R3R,5RV^ 

((3S)-pyrroIidin-3-ylamiDo)-purin-9-yl] cyclopentanc-I,2-diol dihydrochloride, (lS,2R,3IUR)-3- 

hydroxymethyl-5-[6-(W4-niiropfaenyl)pym)lidin-3-ylaiiuno]-purin-9-yllcyclopent^^^ 

(lS;2R,3R.5R^3-hydroxymethyl-5-[6-[l-(5-trmaoromethylpyridu>-2-yl)pyiToUdmO(R)-ylamm 

9-ylJcycIopentane-l,2-diol.ClS.2R,3R.5R)-3-hydroxyinechyl-5H6-((3R)-pyn^Udin-3-ylammo^ 

yl] cyclopeniane- 1 .2^ol. (lR,2S,3R^R)-3-hydroxymethyl-5-l6-[l-(5-crinuoromethylpyridin-2- 

yl)pyrrolidin-3(S)-ylamino]-puriii-9-ylJcyclopentane- 1 .2^ol, (IR^;5R,5R) -5-[6-tl-{5-bromopyiidm. 

2.y»)pyrrolidm-3(S)-ylamjnol-purin-9-yl] -3-hydroxymethyIcydopentane-l,2-dioI, ( I R.2S,3R4R)-5-[6- 

[lK5-cbloropyridin-2-yl)pynoUdin-3(S>ylamino]-purin-9-yll-3-hydroxymeihylcyclopentane-^ 

(lR,2S3R,5R)-3-hydroxymetbyl-5-(6-[)-(4-iriflaoromethylpyridin-2-yOpy>TOlidinO(S)-ylaminol-puri^ 

9-yl]cyclopentane-1.2-dioI,(lR^^R,5R)0-faydroxymetbyl.5-[6-[l-(pyridin-2-yl)pyirolidiri-^ 

ylamino]-purin-9-yIlcyclopeniane-U-diol,(lR2S,3R5R)-3-bydroxymethyl-5-[6-[I.(qum 

yl)pyiioUdm-3(S)-ylaminol-purin-9.yl]cyclopeniane-U-diol(lR^^R.5R)^^^^ 

S-(4-nitrophenyl)-pyrrolidin-3(S)-ylainino]-purin-9-yl]cyclopentane- 1 ,2-dioU ( lR^,3R,5R)-5-[H «- 

(4.5-bistrmuotpyridin-2-yUpyrrolidmO(S>ylammol-purin-9-yl]-^ 

(lR.2S,3R5RH-Inethoxymethyl-5-[6-^^(5-trifluororaethylpyIidin2-yl)pyrrolidin^^ 

9-yllcyclopentanc-1.2-dioL(lR2S,3R.5R)-3-hydroxymethyl-5-[6-[I-(phenyl)-p>Tn>Udin-3(S)-yl2^ 

piirin-9-yl]cyclopentane- 1 .2-diol. 4-I3(S).[9-{2.3-dihydroxy^hydtDxymethyIcyclopemy l)-9H-puriD-6- 

ylamino]pyrrolidm.l-yI]benzonitrUe,(lR,2S,3R^R^3-hydroxymethyI-5-[6-[lKisoquinolm^ 

yl)pyrroHdm-3(S)-ylanuno]-pmin-9-yl)cyclopentanc- 1,2-diol, (lR,2S.3R.5R)-5-[6.[l -(6-bromoquinolin- 

2-yl)pyrrolidm-3(S)-ylamino]-purin-9-yIJ-3-hydroxytneihylcyclopentane-l,2^Uol,(lR,2S.3R4R>5-^ 

[l-(4^hlorophenyl)pyrrolidin-3(S)-ylainino]-purin-9-yl3-3-hydroxymethylcyclopenm^ 

(lRaS,3R^R)-3-[6-{l-(3<hloro-5-triOuoromediylpyridk-2-yl)pyn-oUdin-3(S)-ylamiiio)-pur^ 

methoxymethylcyclopentane-l.2-diol, (lR,2S,3R,5R)-5-[6-[1-(6-chloropytimidm^yl)pytrolidin-3(S> 

ylaminoI-pllrm-^yll^^-tIydru^^y^^ttilylsyclcp?n^an^i.^■ilwl|^1^2§l?^ 

chloropyrimidin-4-yl)pyrroJidin-3(S>ylaminoj-purii)-9-y1]-3-hydrDxymethylcyc 



wo 00/23447 



PCT/US99/22932 



63 



(lR^S^R^R>-5-[6-tl-(6-cMoropyriiiudin-4-yl)pyiroUdi^^ 
methoxymethylcyclopcntone-K2-<[iol,(lR^3R^R)-5^6-lJ-(6 
ylanimoJ"purm-9-yl>3-hydroxymethylcyctopentanc-l,2-^^^ 
(6-methoxypyriniidiri-4-yl)pyrrolidm-3(S)-yIai^ 
3 [6-rH6-cUoropyridazin-3-yl)pyrrolidin-3(S)-ybinino]-pi^ 

diol, (lR,2S;3R,5R)-5-(-[6-[H^trifluoromedxylphenyl) 'pyTroUdin-3(S)-ylammo3-purin--9-yl] -3- 
hydroxymethylcyclopencme-M^diol, (lR,2S.3R^R>5--[6-[i-(5-broniopyridin'2-yl)pyrroUdin-3(S)- 
y lamino]-puriD-9-y l]-3'methoxymethylcyclopentane- l>dioK ^ 

yl)pyrroUdm-3(S>ylaimno]-purin-9-yI]-3-mclhoxyjaicibylc^^^ I »2-d)ol, ( 1. R,2S JR^R)-3- 

10 raethoxymethYl-5-[6-[)-{4^mfluorometiiyiphenyl)pym)lidin-3(S)-yl^ 

dioL (lR,2S3R,5R)-5-(-[6-[lK4-chlorophenyI)-pyrroUdin-3(S)-ylainmo] -purin-9-yll-3- 

Tnethoxymethylcyclopentane-U-diol, (lR,2S3R4R)-5- [6-[l-(3-chIorophenyl) -pyrrolidia-3(S)- 

ylamino] ^pllrin-9^vl>3-methoxymcthyIcyc!openIane4.2-diol {1R,2S.3R^^ 

pyrroIidin-3(S)-ylaiiiino) -puriTi-9-yl)-3-hydroxymethylcyclopentanc-U2-diol, (1 R,2S,3R,5R)-3- 
15 methoxymetbyl-5-l6-[l-phenylpyiToJidin-3-(S)-ylaniino]-purin-9-yI]^^^ 

(lR,2S3R4R>3-[6<l-benzyl-pyrroIidin-3(S>ylamino)purin-9-yl]5-hy^^^ 

dioU or (lR^S,3R,5R)-3-C6-(l-beix2yl-pyrroUdinO(S)-ylammo)piim 

mcthoxymcihylcyclopentane- 1 ,2-dioL 

20 8, A pbannaccutically accepuble salt, a pharmaceutically acceptable prodiug, an N-oxide, a hydrate 
or a solvate of a compound selected from (lR;ZS,3R,5R)-3-hydroxymediyl-5-[6-[l-(5- 
trifluoromethylpyridm-2-yl)pyrroUdinOCS>ylaminol-purin-9-yncy 1 ,2-dioI or ( IR;ZS,3R4R)- 

3-hydroxymethyI-5-f6-(l-(4-triflaoromethylp>Tidin-2-yi)p>TroUdin-3(S)-y 
yl]cyclopen£une- 1,2-diol. 

25 

9. A pharmaceutically acceptable salt* a phannaceucically acceptable prodrug* an N-oxide, a hydrate 
or a solvate of a compound sdccted from (lR,2S,3R^)-3-methoxymeihyl-5-[6-[l-(5- 
trifluoronicthyIpyridin-2-yOpyrroIidin-3(S)-ylammo]-purin-9-yl]cyc^ or(lR,2S,3R^R)- 
3-raethoxymediyI-5-r6-[l-(4-irifluotoraethylpyrid'm-2-yl)pyirondm-^ 

30 yljcyclopentane- 1,2-dioI. 

10. A compound of the formula 

35 

wherein Z is 4-trifluoromethylpyridin-2-yl or 5-trifluoromethypyridin'2-yl. 
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11. A compoand according to claim 10 which is 2-[(3S)-3-aintnopyrroIidin-l-yI]-5- 
crifluoromethylpyridine or 2-[(3S)-3-aniinopyrrolidin-l-yI]-4-trifluoromediylpyridine. 

12. A composition for treating a cardiovascular disease marked by hypertensfion or myocardial 
5 ischemia, said composition comprising an antihypertensive effecdve amomit, or an and-isdsexnic 

effective amount of said phannaceulically acceptable salt, said phaimaceutically acceptable prodrug, said 
N-oxide,'said hydrate or said solvate according to claim 1 and a pharmaceudcally acceptable carrier 
thereof. 

10 13. A composition for ameliorating ischemic mjury or reducing myocardial mfarct size consequent to 
myocardial ischemia, said composition comprising a cardioprotective amount of said pharmaceudcally 
acceptable salt, said pharmaceudcally acceptable prodrug, said N-oxide, said hydrate or said solvate 
according to claim 1 and a pharmaceudcally acceptable carrier thereof. 

15 14. A composition for reducing lipid levels, triglyceride levels, or cholesterol levels in a innmma l. 
said composition comprising an aniilipolydc amount of said pharraaceutically acceptable salt, said 
pharmaceudcally acceptable prodrug, said N-oxide, said hydrate or said solvate according to claim I and 
a pharmaceudcally acceptable carrier thereof. 

20 15. A method for treating a patient suffering from hypertension, comprising administering to said 
pudent an efftictjvc blood pressure lowering amount of said pharmaceutical ly acceptable salt, said 
phannaceutically acceptable prodrug, said N-oxide, said hydrate or said solvate according to claim 1. 

16. A method for treating a patient suffering from myocardial ischemia, comprising administering to 
25 said patient an effective imtiischemic amount of said phannaceutically acceptable salt, said 

phannaceutically acceptable prodrug, said N-oxide, said hydrate or said solvate according to claim 1. 

17. A method for treating a patient suffering from hyperiipidemia or bypercholesterolemia, 
comprismg administering to said patient an effective andlipolydc amount of said pharmaceutically 

30 acceptable salt, said pharmaceudcally acceptable prodrug, said N-oxide, said hydrate or said solvate 
according to claim 1. 
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STATEMENT UNDER ARTICLE 19 (1) 



In accordance with PCT Article 19, claims 1-9 and 12-17 have been replaced by 
amended claims 1-9 and 12-17. The claim amendments limit these claims to the 
phcumaceucica]Iy acceptable salts, pharmaceutically acceptable prodrugs, N-oxides, hydrates 
and solvates of the depicted chemical formulae, thereby removing tlie overlapping subject 
mancr of WO 98 01426 cited in the Interaatiooal Search Report. 



